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permitting anthority must maks this determination at each permit reissuance and must develop
permit limits that will control the discharge.

When conducting an effluent characterization, the permit writer is essentially projesting the
concentration of the pollutant(s) contuined in the effluent once the effluent enters the receiving
water. The permit writer then compares this projected receiving water concentration to the
applicable State water quality criteria. If the projected concentration exceeds the applicable
water quality criteria, the permit writer has established that WQBELs are nesded.

In making a determination of the need for a permit limit for WET or an individual toxicant,
the permit authority is required to consider, at o minimum, existing controls on point and
nonpoint sonrces of pollution, the variahility of the pollutant or pollutant parameter in the

_effluent, the sensitivity of the species to toxicity testing (for whole effluent), and where

appropriate, the dilution of the effluent in the receiving water (40 CFR 122.44(d)(ii)).

6.3.1  Determination of the Need for WQBELs With Effluent Monitoring Data

When characterizing an effluent for the need for « WET, and/or an individual toxicant
limit, the mgufntoxy;nmhoﬁry should use any available effluent monitoring data as the basis fora
decision. The regulatory authority may already have effluent toxicity data available from
previous monitoring or it may decide to require the permities to generute effiuent monitoring
data prior to permh issuance or as a condition of the issued permit. EPA recommends

- monitoring data be genemed on'effluent mxicity prior to permit limit develo;:mem for the

following reasons: (1) the presence or absence of effluent toxicity can be more clearly
established or refuted, and (2) where toxicity is shown, effivent variability can be more clearly

. defined.

632 Dmrmumum of die Need for WOBELs Without E,ﬁ‘hmu Monitoring Data

"1 the pennit authority so chnoses. or if the circumstances dictate, the authority may decide
0 develop and impose a permit limit for WET or individual toxicants without facility-specific
efﬂuem mo:monng data. WQBELs can be set for a single parameter or WET hased on the
avmlable diluuon and the water quaht.y critérion or State ‘swandard in the absence of facility-
specific effluerdt monitoring data. In justification of a limit, EPA recommends that the more
information the authority can acquire to support the limit, the better a position the authority will
be in to defend the kit if necessary.- In such a case, the regulatory authority may well benefit
from the collection of effluent monitoring data prior to establishing the limit.
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chronic toxio_units (4 TUc); if an acute st result is a LCS0 of 50 percent, that result can also be
" expressed as 100/50 or 2 acute toxic units (2 TUa).

It is important to distinguish TUa (acute toxic units) from TUc (chronic toxic units). The
difference between TUa and TUc can be likened to the difference between miles and kilometers.
In order to compare a TUa and a TUe, an acute-to-chronic ratio (ACR) needs to be used. The
ACR is a conversion factor that changes TUa into equivalent TUc. The ACR = LCSO/NOEC, If
data are insufficient to calculate an ACR, EPA's TSD recommends a default value of ACR = 10.

623  Biological Criteria or Biological Assessmens Approach !
This approach is used to assess the overall bxologicnl integrity of an aquatic community in

order. to protect water quality standards and 1o define ‘designated uses of waterbodies. A B

bioassessment is an evaluation of the biological condition of a waterbody using. biological

surveys and other direct measurements of resident biota in surface waters. A biosurvey consists —

of collecting, processing, and analyzing representative portions of ai resident aquatic community -

to determine the community structure and function. ' !

biological integrity of aquatic communities in a reference waterbody, and then biosurveys are
used to collect information on the overall health of aquadc communities in a waterbody of ]
interest. :l‘he resuns of the biosurveys are compared to the reference waterbody to determine if
the criteria are met. EPA issued guidance on this apfiroach in the Bialogical Criteria: National
Program Guidance for Surface Waters.

The biocriteria gpproach first involves the use of numeric or narrative values to describe the ) g |
-~

6.3 DETERMINATION OF THE NEED FOR A WQBEL
Once the applicable desxgnnted uses and -water quality criteria-for a waterbody are
- determined aﬁd. xf after technology based limits are applied, the receiving water concentrations
still exceed the water quality sumdards. the discharges into such waters are subject to further
reduction.” EPA :egulnuons at 40 CFR 122.44(d) require that all effluents he characterized by the
permit nuthnrlty to determine the need for WQBELs to control the discharge.

The purpose of effluent charactedzauon is to detetmme whether the discharge causes. has
the reasonable potential to cause, or contributes to an excursion of numeric or narrative water
quality criteris. EPA's regulation at 40 CFR 122.44(d)(1) establishes grounds for determining if
there is an excursion of lhe numeric or narmative water qunhty criteria. At a minimum, the
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Voo ullatiseg Lo Caer e LT
pursuant tt;.';ul;;uvlgions (1).and, a),‘lndicale [sic.,

indicares] that.such gdditional requirements. or limita-
tions are necessary. Tt

gections 301, 306, 307, 318, and 405 of the CWA where

necessary to rchieve water quality standards established

under section 303 of the CWA, including narrative criteria
for water quality as follows:

(1) Limitations must control all pollutants or pollutant

ameters (either conventional, nonconventional, or

. toxie pollutints) which the comumissioner determines are,

or may be, ‘discharged at'a level which-will cause, have

‘the reasonable potential (o cause, or contribute to an

excursion above any narrative or numeric water quality

standard promulgated under 327 IAC 2-1-6.

" (2) When détermining whether a diccharge causes, has
the reasonable potential to cause, or contributes to an
in-stream excursion above a narrative or numeric
criteria within an Indiana water quality standard, the

" commissioner ‘'shall use procedures which account for
existing controls on point and- nonpoint source of
pollution, the variability of the pollutant or pollutant
parimeter in the effluent; the ‘sénsitivity of.the species
to toxicity ' testing (when evaluating' whole * effluent
toxicity), ‘and, where appropriate, the dilution of the
effluent in the receiving water. *-

(g) The department shall use;the representative ambient |
npstream concentration of & substance in determining the
water quality-based effluent limitations for. that substance.
This upstream, concentration shall be determined by, the,
department on 8 cast-hy-case basis; using existing, aceept-<
able-data for the receiving water,. Where limited. or.no .
acceptable data exists, the permittee shall be required to '
supply the necessary data. Whenever the representative
ambient upstrearm concentration for 3 substance in the
receiving water is determined to be greater than any
applicable water quality standard for that substance, the
following conditions apply: . - : St e

(1) If thie'sotree of the wastewater is riot the'recéiving'.

water, the permit limitations shall ‘be- calculated‘using

the applicable water quality standard and a value of,
zerp,(0) for, the upstream dilution flow, Except for,
substances  defined 2s bioaccumulativé " chemicals” ‘of

concerni, the depaftment miay' establish limitations'

PEYDS e .i-..

o
>

{

greater than the applicable water quality standard for
the substancs s Tequired in this'subdivision, ‘in a range - *
. has the reasonable potential to cause, or contributes to

..
> s

‘ an in-stream excursion above the allowable ambient

up to, but nol gredter thari, the lésser'of the Fepresenta-
tive ambient upstream eoricenitration of the sibstance’in

the receiving water or_ the representative ambient '

concentration of the substarice in the body' of water at’
the point of intske. The limitation shall only” be'in-:
baye the standard if it is deinonstrated to the’

()., When the commissioner determines, ‘using the
procédures in subdivision (2), that a discharge causes,

concentration of a numeric criteria from 327 IAC 2:14
for an individual pollutant, the permit must contain
effliient limitations for that pollutant.

(4)" When -the commissioner determines, using the

creased abaye the standard if it.is demonstrated’ t

epartent that the concenirition of the substance in  précedures in subdivision (2), that 4 discharge causes,
the body, of water, at the pirit of intake exceeds'the’  his'tlié réasiriable potentialto cause, or contributes 1o
applicable standard for that substancé and that redsor  gn jn-strearh excursion above the numeric criterion for

able, practical, or otherwise required methods”sré:
implemented tominimize the addition of. the substance
to the wastewater; i1, ..ot sz oL -
() I-the source’of: the. wastewater is the receiving
water, the’effluent: limitation for that.substance shall .
equal thetepresentative arnbientupstream concentration: ,
of that substance in the receiving:water.as determined
by the departmenit;;Where circumstances allow, such gs
the discharge%f once through noncontact-cooling water,.
this' will be implemented through the.use of .net limita-
tions, with’a -net limitation of zero (0).being applied to
the! effluent. = The representative' ambient: upstream
concentration ‘applicable to . this* subdivision: shall.be
established at the upper ninety-niath: percentile of the
available acceptable upstream data or otherwise appro-
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concentration for that substance. .

() In addition to the requirements of 40CFR 122.43G),

priately determined as the ieasonably expected upstream’

whole effluent toxicity, the permit must contain efTiuent
limits {oy whole effluent toxicity.

(5), Except"as ‘provided’ in this ‘subdivision, when the
commissioner determines, using the procedures in
subdivision (2), toxicity testing date, or other informs-
tion, that a discharge causes, has the reasonable poten-
tial to cause,. or contributes to an in-stream excursion
abdve a narrativé.criterion from' 327 IAC 2-1-6, the
permit’ must ‘éontain &fluent limitations for whole
effliient toxicity. Limitations on whole effluent toxicity
are not necessary where the commissioner demonstrates
in the fact sheet or briefing memo of the NPDES
permif, using ‘the procedures in subdivision (2), that
chemical-specific fimits for the effluent are sufficient to
attain and maintain applicable ‘numeric and narrative
water quality standards.’ T
(6) Where a water quality criterion has not been estab-
lished for a specific chemical pollutant that is present in
an effluent at & concentration’ that causes, has the
reasonable ' potential to cause, or contributes to'aa

NPDES. permits shall include limitations more stringent
than promulpated efMuent limitations guidelines from excursion above'a narrative criterion from 327 JAC 2-1-
Indiana Register, Volume 16, Number 7. April 1, 1993
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6, the commissioner must establish effluent limits using
one (1) or more of tHe following options:
(A) Establish effluent limits using & calculated numer~
jc water quality criterion for the pollutant which the
cornmissioner demonstrates will attain and maintain
applicable narrative water quality criteria and will.
fully protect the designated use. Such a criterion may
“be derived using 8 proposed state criterion, or an
explicit policy or rule interpreting the narrative water
quslity criterion, supplemented with other relevant

A ——

- tions and requirements of any available waste load
allocation for the discharge prepared by the commis-
sioner and approved by EPA pursuant to 40 CFR
130.7.

() Water quality-based limitations raay be expressed,
where appropriate, in terms of toxicity or toxic units (TU),
eg., the LC,, for fathead minnow of the effiuent from
outfall 001 shall be greater than one hundred percent
(100%) or shall not exceed one (1) TU. (Waser Polluaion
Control Board; 327 IAC 5-2-11.1; filed Feb 1, 1990, 4:30

information which may include: i
@) EPA’s Water Quality Standards Handbook, p.m.: 13 IR 1043; filed Feb 26, 1993, 5:00 p.m.: 16 IR 1749)
October 1983; L

-, i) risk assessment data;
. (i) exposure date;
(iv) information about the pollutant from the Food
and Drug Administration; and
(v) current EPA criteria documents.
(B) Establish effluent limits on a case-by-case basis,
using EPA’s water quality criteria, published under
section 307(a) of the CWA, supplemental where
necessary by other relevant information.
- (C) Establish effluent limitations on an indicator
fparameter for the pollutant of concern, provided the

following:
‘(i) The permit identifies which pollutants are

327 IAC 5-2-12 Schedules of compliance
Autherity: (C 13-1-3-4; IC 13-1-3-7; 1C 13-7-7; 1C 13-7-10-1
Alfected: IC 33-1-3; 1C 13-7

Sec, 12. (2) Whers appropriate, permits shall contain
schedules of complisnce requiring the permitice to take
specific steps to achieve expeditious compliance with applica-
ble standards and limitations and other requirements, indud-
ing water quality-based limitations and requirements. A
schedule of compliance shall require compliance as soon as
reasonsbly possible, but not later than the earier of the

. intended to be controlied by the use of the effluent
limitation.

. (i) The fact sheet required by 327 IAC 5-3-8 sets
forth the basis for the limit, including a finding
that compliance with the effluent Limit on the
indicator parameter will result in controls on the
pollutant of concern which are sufficient to attain
and maintain applicable water quality standards.

Gii) The permit requires all effluent and ambient

following:

(1) An applicable statutory deadline.

(2) A deadline specified in a rule establishing applicable
limitstions, standards, or other requirements. er

(@) If no stawtory or regulaiory deadline is expressly
applicable, three (3) years from the date applicable stan-
dards, limitations, or other-requiremeats are incorporated
into the permit.

(b) If any permit allows a time for achicvihg final compli-

ance which exceeds nine (9) months from the date of permit
issuance, the schedule of compliancs in the permit shall set
forth interim requirements and the dates for their achievement.

monitoring necsssary (o show that during the term
of the permit the limit on the indicator parameter
* continues to attain and maintain applicable water

" quality standards. - _
(iv) The permit contains 2 reopening clause allow-
ing the permitting authority to modify or revoke
and reissue the permit if the Iimits on the indicator
parameter no longer attain and maintain applica-
ble water quality standards,

(1) In no event shall more than nine (9) months elapse
besween dates specified for interim requirements.

() If the tims necessary for completion of any interim
requirements (such as the construction of a treatment
facility) is more than nine (9) months and is not readily
divisible into stages for completion, the permit shall specify

interim dates not more than nine (9) months apart for the

submission of reports of progress toward completion of the

interim requireraeats.

(c) A permittec may lerminate its direct discharge by
cessation of operation or discharge to 1 POTW rather than
achieve applicable standards and limjtations by the final date
for compliance established in its permit or in the CWA,

(1) If the decision to terminate a direct discharge is made

after issuance of & permit;

(7) When developing water quality-based effluent limits
under this subsection, the commissioner shall ensure the
following:
(A) The level of water quality to be achieved by limits
on point sources established under this subsection is
derived from, and complies with, all applicable water
quality standards.
(B) Effluent [imits developed to protect 2 narrative
water quality criterion, a numeric water quality
criterion, or both, are consistent with the assump-

Indiana Register, Volume 16, Number 7, April 1, 1993
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ATTACHMENT 3

EVOLUTION OF 327 IAC 2-1-6(j} LAKE MICHIGAN STANDARDS

The Lake Michigan Standards, based on their regulatory history and scientific basis,
should apply ét the edge of the total mixing zone. The current 6(j) standards for non-toxics
have decended from water quality criteria issued by the Technical Committee of a Federal
Water Pollution Control Administration (FWPCA} and .adopted by the conferees during a
conference held on February 2, 1966 on the pollution of the interstate waters of Lake
Michigan and their tributaries.” These criteria were established, as stated in the report? , to
"... be used as guides in judging the suitability of water quality for various uses and in
planning improvements in water quality through waste reductions where needed, but would
not neceséarily be applied as standards or requirements”. The Committee agreed that criteria

should be based on:

1. Present and potential water uses.

2. . Preservation of present good quality.

3. Improvement of degraded quality where technically and economically feasible.

4. Reconsideration and revision at regular intervals as future developments may
dictate.

The committee further agreed that adoption of uniform criteria for specific uses,

regardless of location of uses, would not provide a practical basis for a pollution abatement
program for Lake waters. It is mentioned (as an example) that the sheltered areas between

the Calumet Harbor Breakwater and the Indiana Harbor Bulkhead receive the major discharges

Pollution of the Interstate Waters of the Grand Calumet River, Little Calumet River, Calumet River, Wolf Lake, Lake
Michigan and their Tributaries. Conclusions of Technical Session. Held at Chicago, lllinois on February 2, 1966.

FWPCA. This was part of a series of conferences held from 1364 to 1969.

2 Report of Water Quality Criterion Calumet Area - Lower Lake Michigan, Fourth edition, FWPCA Technical Committee,
January 14, 1966. '
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from waste sources and.that it was impractical to expect the quality of water in this area,
regardless of the degree of waste treatment achieved, to equal the quality 6f water found
several milés out in the open Lake.

Based on this reasoning, the committee divided the water area of the lower Lake into
three zones. One zone was described as Open Water and consisted of ‘the area of water that
was 200 yards offshore and outside of a line from the outer end of the Calumet Hérbor
Breakwater to and along the outer edge of the Inland Steel Bulkhead Line alnd thence through
the U.S. Steel water supply (now USX) intéke to the outer end of the Gary Harbor Breakwater.
A second zone, the Innér Harbor Basins, was the area shoreward of the above line, but not
including Shore Water. Shore Water was all water within 200 yards of shore except in the
inner Harbor Basins, where it is that water within 200 yards of existing onshore recreational
areas. Amoco’s current discharge (and proposed diffuser location) is located in what was then
defined as the "Inner Harbor Basins" zone.

General existing or potential water use categories were assigned to each of thesé three
zones and criteria were developed for each of these categories. The water use categories

defined by the technical committee include:

1.) Recreation (Whole Body Contact and Limited Body Contact)
2)) Municipal Water _ - '3.). Industrial Water (Process ' Cooling)
4) Fish and Wildlife 5.) Commercial Shipping
6.) Aesthetics 7.) Wastewater Assimilation
A3-2
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The existing and potential water use categories assigned to each zone are presented below:

USES OPEN WATER | INNER HARBOR | SHORE WATER
BASINS
(AMOCO)
Municipal Water X X
Industrial Water X X
(Processing and Cooling)
Recreational X
(Whole Body Contact) _
Recreational X X X
(Limited Body Contact)
Fish & Wildlife X X X
Commercial Shipping X X
Aesthetics X X X
Wastewater Assimilation X X X

Twenty-six constituents were considered for judging the zones of water based on the

assigned water use categories for each zone. The constituents for both Open Water and the

Inner Harbor Basins were the same according to the Technical Committee. Numeric values

were selected for each constituent for each water use. Once the complete tabulation of

- values for all water for a zone had been developed, the most stringent value was selected as

the criteria for that zone. As an example, for a shore water zone, a criteria for phenol-like

substances was based on judging the water for fish and wildlife use, as this value was more

stringent than the values for phenol-like substances for other uses. A selection of the

constituents considered for water quality criteria are presented below:

A3-3
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USES (See Key Below)

CONSTITUENT

1

2

3

4 |5

pH

X

Dissolved Oxygen

Ammonia Nitrogen

X
XXX |o

Chioride

% I Ix |x

Fluoride

Dissolved iron

Phenol-like Substances

Sulfates

Phosphates (Total)

Filterable Residue (TDS)

XIX XX XX [IX]|X|X|X

Uses Key:

opwN~

Municipal Water

Industrial Water - Cooling

Industrial Water - Processing

Recreation - Whole Body Contact
Recreation - Limited Body Contact

. Fish and Wildlife

. Aesthetics
. Wastewater Assimilation

6
7. Commercial Shipping
8
9

The FWPCA Technical Committee report did not state the origin of the values or

criteria, nor the scientific justifications with respect to water use. Most of the criteria appear

.to be based on protecting drinking water intakes and drinking water treatment plant

operations, hence protecting the quality of drinking water supplied to the public.

The Technical Committee recommended that: "the following sampling stations serve

as control points to judge compliance with the recommended criteria:

A3-4
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Open Water

1. Chicago South District Filtration Plant - Dunne or Shore Intake Crib, or both in
combination.
2. Gary Water Intake, West.

Inner Harbor Basins

1. Hammond Water Intake.
2. East Chicago Water Intake.

Shore Water
Existing samp‘liﬁg points at bathing beaches.”

The criteria proposed by the Technical Committee were adopted by the Indiana Stream
Pollution Control Board as SPC-4 through SPC-8 on May 5, 1 967.. These criteria are presented
on Table A3-1. As promulgated in 1867, the waters in the vicinity of Amoco were to be
judged at the Hammond and East Chicsgo Water Intakes and compared to the SPC-6 criteria.
It should be noted that of the 1967 InnerHarbor criteria, only two are equivalent to the current
6(j) or 6(b)(5)(c) standards. “

In 1966, there were no specific federal standards to protect drinking water quality. The
‘Federal Water éollution Control Act was not passed until 1972, and the Safe Drinking Water
Act was not enacted until 1974 as presented in Figure A3-1. Consequently, the conferees
needed to have some criteria that considered the suitability of Lake Michigan water for
drinking withdut water treatment.

As presented in Figure A3-2, the Lake Michigan criteria were originally developed as
standards for the waters of Lake Michigan, not discharge effluents. In 1978, thé application
point was d_efined as outside the mixing zone 327 IAC 2-7-4(6)(8). In 1990, however, the
languags for the Lake Michigan Standards in 327 IAC 2-1-6(j) was changed without
explanation so that these standards for non-toxic substances are now applicable to "waters
in Lake Michigan", instead of to "the open waters of Lake Michigan”. Therefore, the point of
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application where the 6(j) standards were to be met changed from bathing beaches and
potable water intakes to "waters" in Lake Michigan. IDEM has interpreted this to be applied
at the end of effluent discharge structures. This shift is also shown in Table A3-1.

Under current 327 IAC 2-1-6(k), a mixing zone for temperature for a Lake Michigan
discharge can be an arc of 1,000 ft. The Lake Michigan ammonia criteria, as defined under
327 IAC 2-1-6(b)(5)(C), also have to be met outside the mixing zone. It is reasonable to
assume that the remaining standards were meant also to be applied outside the mixing zone
based on their regulatory history (See Figure A3-1 and A3-2). IDEM and the Water Pollution
Control Board acknowledged that the requirements for' the Lake Michigan non-toxic substances
should be revised during the next review of Article 2. In his Findings of Facts and
Recommendations (November 28, 1989), the Hearing Officer for the Water Pollution Control
Board of the State of indiana recommended that "... in the next review/revision of the rule,
changes be considered which would allow for the determination of a mixing zone for
discharges into Lake Michigan on a case-by-case basis for substances listed in
327_'IAC 2-1-6(j)". Additionally, several representatives of IDEM have recently suggested that
the 6(j) standards may need to be repealed. IDEM’s statements seem to acknowledge that
the 6(j) standards are not necesséry in light of the adoption of Table 1 of Indiana’s 1990 water

- quality standards and wasteload allocation procedures and the adoption of Safe Drinking Water
Act standards by USEPA.
| As presented in Table A3-1, the current 6(j) standards do not reflect the entire list that
was adopted in 1967. Many of the constituvents were removed from the 1967 list. It is not
entirely clear why constituents were dropped over time. Of the current nontoxic constituents,
pH, p‘henols, fluorides, and dissolved iron seem to be based on drinking water aesthetic‘

thresholds or drinking water plant operational limits. The average background concentrations

 A3-6
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TDS are presented in many of the proceedings including "Pollution of the Interstate Waters of
the Grand Calumet River, Little Calumet River, Calumet River, Wolf Lake, Lake Michigan and
their tributaries, Progress Evaluation meeting” held at Chicago, lllinois on March 15, 1967.
Volume 1, and the document "Pollution of the Interstate Waters 6f the Grand Calumet River,
Little Calumet River, Calumet River, Wolf Lake, Lake Michigan and Theif Tributaries."
Proceedings of Conference Held at Chicago, lllinois, on March 2-9, 1965. Volume 3.
Documents by the FederaIFWater Pollution Control Administration - Washington, D.C. - 1967
and the Public Health Service (Later the Federal Water Pollution Control Administration) -
Washington, D.C. - March 9, 1965. This déta are summarizedin Table A3-2. It is suspected
that the TDS, sulfate, and chloride Lake Michigan guidance values presented at the February
1966 conference were based on the background water quality data for Lake Michigan as
monitored at these intakes. The regq_la_tory history behind many of the 6(j) standards are

presented as Tables A3-3 through A3-11.

_SUMMARY

u Lake Michigan standards were to be used as guides in judging the suitability of

water quality for various uses and in planning improvements in water quality
. through waste reductions where needed, but would not be applied as standards
or requirements.

] 6(j) standards were primarily based on drinking water supply issues. Of the
current (1990) 6(j) standards (consisting of nine constituents), only three
constituent criteria considered fish and wildlife uses.

= Indiana adopted the 6(j) standards in 1967 and established control/monitoring

points at water intakes or bathing beaches. Application of these standards
(until 1990) was not applied directly to effluent discharges.
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CONCLUSION

Amoco concludes, based on a scientific and regulatory review of the history of 6(j)
criteria development, that the 6(j) criteria were never intended to be applied as standards or
requirements inside the total mixing zone (TMZ). Instead, a close review of development of
the 6(j) criteria indicate that the 6(j) criteria were to be used only as a guide in judging the
suitabi_lity of water quality for various uses and were to only be applied at water intakes or at
bathing beaches. Amoco’s proposed mixing zone will not encompass drinking water intakes

or bathing beaches. Thus, the 6(ji standards should be applied outside of Amoco’s TMZ.
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TABLE A3-2. SOUTH END OF LAKE MICHIGAN BACKGROUND WATER QUALITY

E
i
(1) @)
1957 - 1964 1966 |
INTAKE AT INTAKES AT
CONSTITUENT UNITS .
: WHITING EAST CHICAGO HAMMOND DUNNE CRIB

Chlorides mglt 7.6 10 103 9.3
Single Value mg/L 38 13 13 12 |
Sulfates mlL 249 249 22
Single Value mg/L 36 38 32
Filterabie Residue (TDS) mg/L 164 167 157 X
Single Value mgiL 211 275 196
|

Notes: '
(1) "Pollution of the Interstate Waters of the Grand Calumet River, Calumet River, Wolf Lake, Lake Michigan

and Their Tributaries." Proceedings of Conference, Chicago, lilinois, March 2-9, 1965, Vol. 3.

(2) “Pollution of the Interstate Waters of the Grand Calumet River, Little Caiumet River, Calumet River,
Wolf Lake, Lake Michigan and Their Tributaries." Progress Evaluation meeting, Chicago, {llinois,
March 15, 1967, Vol. 1.
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TABLE A3-3; CHLORIDES CRITERIA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION
1962: 250 mg/L Economic Damage
1963: > 250 mg/L Unsatisfactory as public water supply -
palatability
< 125 mg/L Acceptable as public water supply
< 50 mg/L Acceptable as industrial water supply

December 1965:

1972:

1979:

1986:

1988:

1990:

1991:

1994:

Report of WQC Calumet Area-Lower Lake Michigan
Difficulties in water treatment, aesthetic value, background

concentration
8 to 10 mg/L
{1965 to 2000)
15 mg/L

16 to 24 mg/L
(1965 to 2000)
30 mg/L

250 mg/L

250 mg/L

230 mg/L as NaCl
860 mg/L as NaCli

15 mg/L
20 mg/L

12 mg/L

Open Water (Chicago and Gary West intakes)

Inner Harbors {Hammond and
East Chicago Intakes)

Taste and not removed by Drinking Water
Treatment

Federal Secondary Drinking Water Standard

No criteria in Gold Book

CAC
AAC

327 IAC 2-1-6(j), in Lake Michigan
lilinois Lake Michigan'Std

House Bill 1126 authorizes mixing zones
in Lake Michigan for all parameters

AUG 23 1934



TABLE A3-4. FLUORIDES CRITERIA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION

1963: < 1.5 mg/L Excellent source of water supply
1.5 t0 3.0 mg/L Good source of water supply

December 1965: Report of WQC Calumet Area-Lower Lake Michigan

1.0 mg/L Open Water (Chicago and Gary West Intakes)
1.3 mg/L :
1.0 mg/L Inner Harbors (Hammond and East Chicago
1.3 mg/L Iintakes)
1968: 0.8t0 1.7 mg/L Drinking water plant operating problems function
- of temperature
1972 1.4to0 2.4 mg/L Human Health and not removed by treatment
1979: 2.0 mg/L - * Federal Secondary Drinking Water Standard -
1986: _ No criteria in Gold Book
1990: 1.0 mg/L 327 IAC 2-1-6(j), in Lake Michigan
1994: ' House Bill 1126 authorizes mixing zones

in Lake Michigan for all parameters

AUG 23 1994




TABLE A3-5. DISSOLVED IRON CRITERIA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION
1962:- 0.30 mg/L Aesthetic and Taste
1963: 0.1to 1.0mg/L Aesthetic and taste considerations

December 1965:

1979:

1986:

1990:

1994:

Report of WQC Calumet Area-Lower Lake Michigan
Effect of iron is to increase water treatment cost

0.15 mg/L
0.30 mg/L

0.15mg/L
0.30 mg/L

0.30 mg/L

1,000 mg/L
0.30 mg/L

0.30 mg/L

Open Water (Chicago and Gary West Intakes)
Inner Harbors (Hammond and East Chicago
Intakes)

Federal Secondary Drinking Water Standards

Fresh Acute Aquatic Life
Water and Fish Ingestion

327 IAC 2-1-6{j), in Lake Michigan

House Bill 1126 authorizes mixing zones
in Lake Michigan for all parameters

AUG 23 1994



TABLE A3-6. DISSOLVED OXYGEN (DO) CRITERIA APPLICATION HISTORY

DATE

CRITERIA

JUSTIFICATION/POINT OF APPLICATION

1963:

December 1965:

1968:
1976:
1986:
1990:

1994:

40t0 7.5
(>75% sat)

4.0to 6.5
{(>60% sat)

Excellent source of water supply

Good source of water supply

Report of WQC Calumet Area-Lower Lake Michigan Protection of fish
and other aquatic life

> 90% sat
> 80% sat

> 80% sat
> 65% sat

> 90% sat
> 80% sat

> 4.0 mg/L
> 5.0 mg/L
4.0 to 6.5 mg/L

7.0 mg/L

Open Water (Chicago and Gary West Intakes)
Inner Harbors {(Hammond and East Chicago Intakes)

Shore Water (Bathing Beaches)

Aquatic Life
Acute and Chronic Freshwater Aquatic Life
327 IAC 2-1-6(j), in Lake Michigan

House Bill 1126 authorizes mixing zones
in Lake Michigan for all parameters

AUG 23 1994




LICATION HISTORY

JUSTIFICATION/POINT OF APPLICATION

Excellent source of water supply
Good source of water supply

'QC Calumet Area-Lower Lake Michigan
f fish and other aquatic life

Open Water (Chicago and Gary West Intakes)
Inner Harbors (Hammond and East Chicago Intakes)

Shore Water (Bathing Beaches)

Economic
Aquatic Life

Agquatic Life
Water and Fish Ingestion

327 1AC 2-1-6{(j), in Lake Michigan

House Bill 1126 authorizes mixing zones
in Lake Michigan for all parameters

AUG 23 1994

-+ APPLICATION HISTORY

POINT OF APPLICATION

of water supply, requiring
such as filtration and disinfection

from the action of chlorine on
ake Michigan

ter when chlorinated

icago and Gary West Intakes)

mmond and East Chicago Intakes)

‘hing Beaches)

Supplies, Treatment Plant Can't

d Book

-in Lake Michigan

authorizes mixing zones
for all parameters

AUG 23 1994




TABLE A3-9. TOTAL PHOSPHORUS CRITERiA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION

December 1965: Report of WQC Calumet Area-Lower Lake Michigan
Prevent excessive algae and plankton growth

0.03 mg/L Open Water (Chicago and Gary West Intakes)
0.04 mg/L

0.05 mg/L Inner Harbors (Hammond and East Chicago Intakes)
0.10 mg/L

0.03 mg/L Shore Water (Bathing Beaches)

0.04 mg/L

1968: Narrative - Critical phosphorus concentrations will vary with other water
' quality characteristics. Phosphorus concentrations low enough so
eutrophication of waters does not occur (0.01 to 0.2 mg/L).

‘e

’1986: ~ No criteria in Gold Book
1990: 0.03 mg/L 327 IAC 2-1-6(j), in Lake .Michigaﬁ
0.04 mg/L
1991: 0.007 mg/L llinois Lake Michigan Std
1994 House Bill 1126 authorizes mixing zones

in Lake Michigan for all parameters

AUG 23 1934




TABLE A3-10. TOTAL DISSOLVED SOLIDS (TDS) CRITERIA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION
1962: 500 mg/L Taste Threshold
1963: 2,000 to 4,000 Waters are not palatable, may not quench thirst,

December 1965:

1968:

1976:
1979:
1986:

1990:

1991:

1994.

1,000 mg/L
700 mg/L

.and may have a laxative action on new users.

Domestic Water Supply
Irrigation Water Supply

Report of WQC Calumet Area-Lower Lake Michigan
Difficulties in water treatment, aesthetic value, background

concentration
162 to 186 mg/L
{1965 to 2000)
200 mg/L

187to 211 mg/L
{1965 to 2000)
230 mg/L

500 mg/L

250 mg/L
500 mg/L
250 mg/L

172 mg/L
200 mg/L

180 mg/L

Open Water (Chicago and Gary West Intakes)

Inner Harbors (Hammond and
East Chicago intakes)

For Public Water Supply, Treatment Can’t Remove,
Mineral Taste, and Economic Effect (corrosion)
Human health

Federal Secondary Drinking Water Standard

Water and Fish Ingestion

327 IAC 2-1-6(j), in Lake Michigan
lllinois Lake Michigan Std

House Bill 1126 authorizes mixing zones
in Lake Michigan for all parameters

AUG 23 1594




TABLE A3-11. SULFATES CRITERIA APPLICATION HISTORY

DATE CRITERIA JUSTIFICATION/POINT OF APPLICATION
1962: 250 mg/L Protect health of new users of water
1963: 500 mg/L 250 mg/L limit is not based on taste or

physiological effects other than a laxative action
toward new users. Public water supplies with
sulfate contents above this limit are commonly and
constantly used without adverse effects.

December 1965: Report of WQC Calumet Area-Lower Lake Michigan
Difficulties in water treatment, aesthetic value, background

concentration

23 to 30 mg/L Open Water {Chicago and Gary West Intakes)

(1965 to 2000)
50 mg/L
35 to 45 mg/L Inner Harbors (Hammond and East Chicago Intakes)
(1965 to 2000}
75 mg/L
1968: 250 mg/L For Public Water Supplies, Treatment Plant Does
' Little to Remove
1979: 250 mg/L Federal Secondary Drinking Water Standard
1986: No criteria in Gold Book
1990: ' 26 mg/L 327 IAC 2-1-6(j), in Lake Michigan
: 50 mg/L
1991: . 24 mg/L Hlinois Lake Michigan Std
July 1992: 400/500 mg/L Proposed Federal Primary MCL
1994: ) House Bill 1126 authorizes mixing zones

in Lake Michigan for all parameters
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FIGURE A3-1. WATER QUALITY REGULATION TIMELINE

1899 REFUSE ACT (TO PREVENT IMPEDIMENTS TO NAVIGATION)

1843 STREAM POLLUTION CONTROL (SPC) CREATED :
NOVEMBER 8, 1945 SPC1 WATER QUALITY (WQ) REGULATION

1948 FEDERAL WATER POLLUTION CONTROL ACT (‘CONVENTIONALS')
JANUARY 1953 AMENDMENTS TO SPC 1

1956 FEDERAL WATER POLLUTION CONTROL ACT AMENDMENTS

(MUNICIPAL GRANTS PROGRAM AND ENFORCEMENT)

DECEMBER 1963

AMENDMENTS TO SPC 1

DECEMBER 15, 1964

FEDERAL GOVERNMENT CALLED A CONFERENCE ON POLLUTION FOR SOUTH END
OF LAKE MICHIGAN

1965

FEDERAL WATER QUALITY ACT (GIVES STATES AUTHORITY TO SET AND ENFORCE WQs)

DECEMBER 1, 1965

INDIANA GOVERNOR ADVISED FEDERAL GOVERNMENT THAT INDIANA WILL COMPLY WITH FWQA

JANUARY 4-5, 1966

TECHNICAL COMMITTEE REPORT ON WQ AND RECOMMENDATIONS, INCLUDING COMPLIANCE
DATES, APPROVED 8Y CONFEREES

MARCH 15, 1967

POLLUTION ABATEMENT PROGRESS PRESENTED TO CONFEREES

MAY 5, 1967

SPC 1R FOR ALL WATERS ADOPTED BY BOARD; SPC 4 THRU 8 FOR SPECIFIC WATERS ADOPTED
BY BOARD (TOXIC SUBSTANCES DEFINED)

JUNE 13, 1967

EFFECTIVE DATE FOR SPC RULES

JUNE 30, 1967

IMPLEMENTATION OF FWQA BY INDIANA

SEPETEMBER 1870

ADOPTION OF SPC 1R-3 TO REPLACES SPC 1R

FEBRUARY 1872

ADOPTION OF SPC 4-R (REPLACE SPC 4), SPC 7-R (REPLACES SPC 7 AND 8) AND NEW SPC 12
{ADDITION OF TEMPERATURE CRITERIA AND 1,000° APPLICATION)

1972 FEDERAL WATER POLLUTION CONTROL ACT
(MUNICIPAL GRANTS, DISCHARGE PERMITS TO EPA)
MARCH 1973 ADOPTION OF SPC 1R-3 (REPLACE SPC 1R-2)
MARCH 1974 AMENDMENTS TO SOME PARTS SPC Was
MAY 9, 1874 FEDERAL ELGs FOR PETROLEUM REFINING INDUSTRY
1977 CLEAN WATER ACT (CONVENTIONAL AND TOXIC POLLUTANTS)
1977 FEDERAL COURT REMAND OF CERTAIN PETROLEUM REFING ELGs

FEBRUARY 1977

SPC 1R-4 ADOPTED (AMENDED SPC 1R-3) (REVISED WQS FOR USES, NONDEGRADATION POLICY,
NARRATIVE STDS, WWT AND MIXING ZONE REQUIREMENTS)
(EPA V DID NOT LIKE TEMPERATURE AND DO STANDARD)

MAY 1978

330 IAC 2-1 {SPC 4R-2) (NARRATIVE AND NUMERICA STANDARDS, DEFINITION OF INNER BASIN
HARBOR CHANGED)

OCTOBER 18, 1982

FINAL ELGs FOR PETROLEUM REFINING INDUSTRY PROMULGATED

FEBRUARY 1984

AMENDMENTS TO SOME PARTS OF 330 IAC 1 AND 2

JULY 1985

AMENDMENTS TO SOME PARTS OF 330 IAC 1 AND 2

SEPTEMBER 1985

AMENDMENTS TO SOME PARTS OF 330 IAC 1 AND 2

SEPTEMBER 1987

AMENDMENTS TO SOME PARTS OF 330 IAC 1 AND 2

1987

WATER QUALITY ACT (CALLED CLEAN WATER ACT) (MAJOR REWRITE OF 1977 ACT, POSTPONED
DEADLINE FOE ELGs, COMPREHENSIVE PROGRAM FOR TOXIC POLLUTANTS CONTROL REQUIRING
STATES TO DEVELOP CONTROL STRATEGIES, STORMWATER)

JANUARY 1988

327 IAC 2-1 HEARING OF OFFICER'S SUMMARY (AMENEDED AND REPLACED 330 1AC 1-1)

MARCH 3, 1990

327 IAC 2-1 AMENDED*({LAKE MICHIGAN DESIGNATED AS STATE RESOURCE WATER, REVISED
MIXING ZONE DEFINITION, LIMIT MIXING ZONES IN LAKES, 6(j) LIST PARED DOWN)
ADDS 327 IAC 5-2-11,1, 5-3-4,1; REPEALS 327 IAC 2.7, 2-8, 2-9

DECEMBER 1992

FEDERAL WATER QUALITY STANDARDS, FINAL 40 CFR 131 SUBPART D

J149VULYRPT\WQTIMELN. WK1
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NOV. 8, 1945

FIGURE A3-2. POINT-OF-APPLICATION TIMELINE

SPC1 WATER QUALITY (WQ) REGULATION

(1) NARRATIVE STANDARDS APPLICABLE TO ALL WATERS; IF EXCEEDED, WATERS DEEMED
"POLLUTED"

(2) DISSOLVED OXYGEN (DO) CRITERIA APPLICABLE AFTER MIXING; LOWER CONCENTRATION
TEMPORARILY TOLERATED

(3) COLIFORM CRITERIA AT OR IN THE VICINITY OF INTAKE; BATHING

MAY 5, 1967

SPC 1R FOR ALL WATERS ADOPTED BY BOARD; SPC 4 THROUGH 8 FOR SPECIFIC WATERS
ADOPTED BY BOARD; (TOXIC SUBSTANCES DEFINED)

(1) NARRATIVE STANDARDS APPLICABLE TO ALL WATERS;

(2) CRITERIA EITHER AT PUBLIC WATER INTAKE (PW1) OR RECREATION POINT; EXCEPT FOR
AREAS ADJACENT TO OUTFALLS

SPC 4

{1) CRITERIA FOR OPEN WATERS AT GARY-HOBERT AND MICHIGAN CITY INTAKES

SPC 5

(1) CRITERIA FOR SHORE WATER AT BATHING BEACHES (e.0., WHITING, HAMMOND, EAST
CHICAGO)

SPC 6
(1) CRITERIA FOR INNER HARBOR BASIN AT HAMMOND AND EAST CHICAGO WATER INTAKES

(GEOGRAPHIC BOUNDARY USED TO DEFINE AREA, INCLUDES AMOCO)

SEPTEMBER 1970

ADOPTION OF SPC 1R-2 TO REPLACE SPC 1R

(1) ADDED TEMPERATURE CRITERIA
(2) DO CRITERIA "OUTSIDE THE MIXING ZONE™

FEBRUARY 1972

ADOPTION OF SPC 4-R (REPLACES SPC 4), SPC 7-R (REPLACES SPC 7 AND 8) AND NEW SPC 12;
(ADDITION OF TEMPERATURE CRITERIA AND 1,000° APPLICATION)

SPC 4R - WATERS OF LAKE MICHIGAN AND HARBOR AREAS

(1) CRITERIA APPLICABLE EXCEPT FOR AREAS ADJACENT TO OUTFALLS, TEMPERATURE
OUTSIDE 1,000 :

(2) INNER HARBOR GEOGRAPHIC BOUNDARY = SPC 6; CRITERIA FOR "EVALUATION"

(3) SHORE AND OPEN WATERS OUTSIDE OF HARBOR AREAS; CRITERIA FOR "EVALUATION"

MARCH 1973

ADOPTION OF SPC 1R-3 (REPLACES SPC 1R-2)

(1) WATER QUALITY STANDARDS APPLIED AT POINT OUTSIDE MIXING ZONE
(2) MIXING ZONE CASE-BY-CASE DETERMINATION GUIDELINES ESTABLISHED

FEBRUARY 19877

SPC 1R-4 ADOPTED (AMENDED SPC 1R-3)(REVISED WATER dUALITY STANDARDS FOR USES,
NONDEGRADATION POLICY, NARRATIVE STANDARDS, WWT AND MIXING ZONE
REQUIREMENTS)(EPA V DID NOT LIKE TEMPERATURE AND DO STANDARDS

(1) ADDED DEFINITIONS FOR MIXING ZONE, POLICY, AND WELL-BALANCE FISH COMMUNITY

MAY 1978

330 IAC 2-1 (SPC 4R-2) (NARRATIVE AND NUMERIC STANDARDS, DEFINITION OF INNER
BASIN HARBOR CHANGED)

{1) MINIMUM WQ$ APPLICABLE OUTSIDE MIXING ZONE; TEMPERATURE 1,000' ARC
(2) 330 2-1-4(b)...OUTSIDE MIXING ZONE...(8)...SPECIFIC PARAMETERS APPLICABLE TO THE
WATERS WITHIN..., AND THE OPEN WATERS (OUTSIDE HARBOR AREAS)

FEBRUARY 1984

330 IAC 1-1 - WATER QUALITY STANDARDS, GENERALLY

SEPTEMBER 1987

330 IAC 2-1 - BECAME 327 IAC 2-7, 2-8, 2.8

JANUARY 1988

327 IAC 2-1 HEARING OFFICER'S SUMMARY (AMENDED & REPLACED 330 IAC 1-1

(1) TABLE 1 WQS OUTSIDE MIXING ZONE, GOLD BOOK CRITERIA AAC = END-OF-PIPE
(2) DID NOT ADDRESS LAKE MICHIGAN, GCR, IHSC (330 IAC 2-1)
(3) REVISED DEFINITION OF MIXING ZONE

MARCH 3, 1990

327 1AC 2-1 AMENDED (LAKE MICHIGAN DESIGNATED AS A STATE RESOURCE WATER, REVISED
MIXING ZONE DEFINITION, LIMIT MIXING ZONES IN LAKES, 6(j) LIST PARED DOWN) ADDS 327 IAC
5.2-11.1, §-3-4.1; REPEALS 327 IAC 2.7, 28, 2-9

(1) TABLE 1 WQS OUTSIDE MIXING ZONE; AAC = FAV, TDS, F, SO, "IN" WATERS
(2) LAKE MICHIGAN LIMITS APPLICABLE "IN" WATERS; NO MIXING ZONE FOR LAKE
DISCHARGERS

MARCH 18, 1994

HOUSE BILL 1126 AUTHORIZES MIXING ZONES IN LAKE MICHIGAN FOR ALL PARAMETERS

3149\94PERMIT\APPTIMEL.INE AUS 23 1954




FIGURE A3-3. LOCATION MAP
CALUMET - LOWER LAKE MICHIGAN
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ATTACHMENT 4

COMPARISON OF 75TH PERCENTILE OF

OUTFALL 001 DATABASE FOR pH AND TEMPERATURE




TABLE 4A. COMPARISON OF 75" PERCENTILE OF OUTFALL 001 DATABASE
FOR pH AND TEMPERATURE

PARAMETER UNITS WLA (a) OWM-1 (b)
SUMMER (c) | WINTER (c) | SUMMER (d) | WINTER (d)
pH s.u. 7.8 7.7 7.8 7.7
Temperature °C 33 29 33 26
NOTES:

(a) Source: Wasteload Allocation of Grand Calumet River - Indiana Harbor Ship Canal (WLA), September 1992

{b) Source: Technical Release OWM-1 Procedure for Developing Water Quality-Based NPDES Permit Limitations for Toxic P«
{c) WLA defines summer as July 1 through November 30; winter is defined as October 1 through June 30.

{c) OWM-1 defines summer as May 1 through November 30; winter is defined as December 1 through April 30.

L:\DATA\3149\PATPERM\75PHTEMP. WK1
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